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TexHONOrMu NyYeBOU BU3yYAaNUZaL|MV ABNAIOTCA «OKHOM», CKBO3b KOTOPOe CerOfHA PaccMa- 
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ce Hettepa, a TakxKe Npenapupya Tpynbl. VHorga BaxKHeEVLUNe aHATOMUYECKUe CTPYKTYpbI 
BUQHbI HaM BO BPeMA XVIPyPrM4eCKUX BMELWATENbCTB. OAHAKO C BHEAPEHUEM MUHUMasIbHO 
UHBa3UBHONM XUPYPrv C UCNONb3OBaHMIEM ONTOBONOKOHHOrO OOOpyAOBaHUA, BBOAMMOrO 
yepe3 MEIKE Pa3zpe3bl, BOZMO*KHOCTb BUZYAIMZAL|UN BHYTDEHHMX CTDYKTYP 3HAUUTESIbHO 
CHU3UaCb. B HACTOALee BPEMA AHATOMUA YeENOBeKA M3YUaeTCA MPAKTUKYIOLMMM KIVHI- 
UUCTaMV B OCHOBHOM C NOMOLbIO BU3YaNM3aL|MOHHbIX TEXHONOTUM. Mo STOW NPuUNHe CO- 
BD@MEHHOE 3HaHUe TONOrpaduyeckon aHaTOMUN Npeg_NoNnaraeT VZ3YYeHUe UMEHHO STUX 
MeTO{OB BU3YaNIV3AUW BHYTDEHHMX CTPYKTYDp. 

Mbl He 4aem NONHOrO ONUCAaHUA OUZU4eCKUX NPOL|ECCOB, Ne*KALUX B OCHOBEe pa3zsINu- 
HbIxX BUJOB MIYYeBbIX MeTOAOB UccnegoBaHua. Ana nonyYeHua STON MHbOpMau CreAyerT 
O6patViTbCA kK BBEAEHMI0 B NYYeBY!O AVArHOCTUKY. 3f/eCb MbI KDaTKO NPeACTaBNAeM HEKOTO- 
DblIe OCHOBHbIe OUZUYECKNe NPVHLNbI VV YHUKasIbHbI BKNAa KAKO METOAUKU B KMMHU- 
yeckylO MEAVLIUHY, a TaKKE NOKA3bIBACM, KAK OHV COOTHOCATCA C BEMKOSIENHbIM PUICYH- 
KaMU B aTjlace HetTepa. 


PentreHorpagnua 
PeHtreHorpadua, QnA peructpa- 
UUU pe3yNbTaTOB KOTOPONM paHee 
UCNONb3OBaNaCb NNECHKa, a cen- 
yac — udpoBasr annapatypa, ABMA- 
€TCA OCHOBHbIM METOJOM Y4eBONW AV- 
arHOCTUKM. PeHTTeHOBCKie NYY Pop- 
MUPYIOTCA B PEHTTEHOBCKOU TpyOKe 
SNEKTPOHAaMY, YHAapAtOLUMMUCA O Me- 
TaNIVUYECKYIO MULUCHb. K 3HAYUMbIM 
ANA nyueBon AUalHOCTUKN XaPakKTEPUCTUKAM PEHTTEHOBCKOIO U3ly- 
YEHNA OTHOCATCA KONUUECTBO UCNOsIb3YEMbIX OTOHOB (u3MepeHHoro 
B MUnnVamnepax [MA] ToKa, NOVUNOKeHHOrO K TpyOKe) U pacnpegene- x 
HUe SHEPIMN MexKAY STUMU oTOHaMU (u3MepeHHoe NO NUKOBOMY KU- 

nlosBosibTaxy [KBn]). MA PeHTTeHOBCKOrO AyYa AOMKHO ObITb AOCTATOYHO ANA aeKBAaTHOrO 
NDOHUKHOBEHMA B UCCcHeAyeMyto o6nactb Tena. KBn Nya BJIMACT Ha B3aVMogencTBue o- 
TOHOB PEHTTEHOBCKOIO JIYYa C TKAHAMM, COME PrKaALWMU Pa3sJIAMYHOe KOJIUYECTBO aTOMOB C 
Pa3IMUYHbIM aTOMHbIM BECOM. Una AaTOMOB C OONbLIUM ADQPOM XdPakKTEPHO 3aXBaTbIBAHNe 
UnU pacceUBaHue OTOHOB PeHTTEHOBCKOTO JIyUa. Bcnegactsue 3TOro, KBn BNUAeT Ha KOH- 
TpacTHOe pazspelWWeHue MeKAY PasNUYHbIMM TUNAMU TKaHeld. ChOpMUPOBAaHHbIN PeHTre- 
HOBCKUN Nyy, Han PaBNeHHbIN Ha Nal|MeHTa, Cy*KEH WIM KOSIMMUPOBaH ASIA OF pPaHVUEHUA 


xxii 


BBegeHue 


SKCNOZULIUU Ha ONPEAeNeEHHYtO oOnactTb Tena. Jlyun, NpOxoAAlne 
€HTa, HO HE NOTMOLJEHHbIe UNIV HE PaCCeAHHble UM, dopmupytoT BUAUMOe 306paxKeHue 
B TOM MeCcTe, THe mM60 CTankUBaloTCcA C JKOMUHUCLICHTHBIM SKPAHOM AIA SKNOHUPOBAHUA 


NMEHKY, mu6o AKTUBUPYIOT MHOMKECTBO YYBCTBUT 


CKBO3b TKAHU Tesla NallV- 


TEsIBHbIX K DEHTTEHOBCKUM JIVYaM boTo3- 


FIEMEHTOB NPV LIUdPOBON peHTreHorpagun. XapakTePUCTUKU YYBCTBUTESIbHbIX 3I@MEHTOB, 
nocne Ux NPOXO*KAeHUA CKBO3b TKaHY, ONPepeNaloT 


3aXBaTbIBaloLUx P@HTTeEHOBCKU JYY 


NPOCTPaHCTBEHHY!0 Pa3zpelWalOlylo CNOCOGHOCTb U3z06parKeHUA. 


OToOparKeHie CTPYKTYPHbIX OCOH@HHOCTeN NPV TaKO NPOEKLMOHHOU TeXHUKe HEPeAKO 
OFpaHUYeHO HanlowKeHNeM aHaTOMUYECKMX CTPYKTYP, DACNONOMEHHbIX MO XOAY PEHTTEHOB- 


CKOrO lyua. On HakO CCJIU aHATOMUA 


o6nactu, OL|EHKa KOTOpON 


HeoOxoguma Ana nocta- 


HOBKU QWarHO3da, ONHO3HAYHa, d ECTECTBEHHAA KOHTPaCTHOCTb TKaHeN BbICOKa, KaK Ha 


6ONbLUIVHCTBe CHUMKOB B OpTONeAUU, STO PEAKO CO3LaeT Ka 


CTaA DeHTreHorpadua npeganneuba, HanpUMep, ANA BoIABNeHUA 
o6ecneuuBaet XOPOLUY!O BU3YAaIV3aL|UtO OCHOBHbIX AHATOMUYECK 


BUZYANU3ZaALUN Pa3NIMYHbIX AHATOMUYECKUX o6nacten pa 


ue-nu60 TpygHoctn. Mpo- 


UNM OL|EHKU Nepenoma, 
ux CTpyKtyp. ya YeTKON 


3—pa6oTaHbl MeTOAbI NOULIE/IbHOTO 


HaBeQeHuUA VU TLaTesIbBHOFO NOZULIMOHNPOBAHNA NaL|WeHTa. PeHtreHorpadua o6ecneyuuBaet 
OUEHb BbICOKY!O NPOCTPaHCTBEHHy!t0 pa3pelWatollyto CNOCO6HOCTb Ul 0 CUX NOP AB/IACTCA 


BayKHOM COCTaBNAIOWeN OOCNegOBaHuUA Nau 


CNeE4UBaeT ACHOeE uz06paxKeHue CcTp 


TbIBAHUN NaL|WeHTOM Cycne 


OOOHbIM COpa3om, UCcNegOBaHue 
npenapata HENOCPeACTBEHHO B UCCN 
TBEHHOE, KOHTPaCTHOe U1 BOEMCHHOe 


ona 


LleAypon BCNeACcTBUe HEOOxOAMMOCT! 
60Ko Nexkalyx CocygoB. ViccnegoBaH 
ueckytO BeHy, He CU/TaeTCA VHBa3VBH 


pucyHkamu B Atnace Hettepa. 


y3u 


nyTeM NpocmoTpa NOCNOMHbIX UZ00paxKeHUIMA. 
[pu HeEOOXOAUMOCTU KOHTPaCTHOCTb PEHTTeEHOrpaMMb! MOXET ObITb NOBBILEHA B Pe3ysIb- 
TaTe NepopanbHoro NpvemMa PEHTTEHOKOHTPACTHOLO BELUECTBAa 
Alep>kalljero KOHTpacTHOro npenapata. BuseopeHTreHOckonuA B PeasIbHOM BPeMEHM C6e- 
cneuvBaeT HaOniogeHve u3zvonorMuyueckuX NpOL|eccos, YTO B OONbLIVHCTBe cnyyaeB 
Hegoctukumo npu KT unu MPT. kK npvmMepy, uccnegoBaHue, BbINONHAeMOe Np Nporna- 
3 cynbdata Oapua NOJ KOHTPONeM BULZEOPeHTreHOCKONUN, 
o6ecneunBaeT BU3yanV3aL|Ut0 YAVBUTENbHO ObICTPbIX ABMKEHUM BO BDeMA akTa FOTAHUA. 
nocne UHbeKLUN NogOcopepxalero KOHTPacTHOrO 
enyembIiM Cocyy O6ecneuuBaeT BbICOKOe NPOCTpaH- 


reHorpadoua, UccnegoBaHue c Oapvem unu aHruorpadua no3Bon 
Hbl@ AHATOMUYECKUe CTPYKTYPbI Tak, UTOObI OH HaVNyYWUM O6pa30mM KOppenupoBanu Cc 


VeHTa. MpOeKUMOHHaA peHTre 


orpadua o6e- 


YKTYP CIO. KHOU opm, 4TO HEBO3MOMHO JOCTUUb 


pa3pelWeHue. 31a MeTOANKa 


AYHKLMM apTepu U NPOHU 
ue, Np KOTOPOM TpebyeTcA 
bIM. 


UU VHbeKUUM AOQOCO- 


NO3BONACT BENUKONENHO 


U3VYaNU3UPOBaTb aHaTOMUYeCKNe Oco6eHHOCTV COCYOB, HO CHUTaAeTCA UHBa3UBHOU Npo- 


KHOB@HMA B MPOCBeT rly- 
UHbeKUMA B Nepudepu- 


PeHtreHonoruueckoe UCCNeENOBAHNe B TOU UN VON NPOeKLNN, 6yAb TO OObINHaA PeHT- 


AeT oTobpa3uTb OTHE b- 


BbICOKOUACTOTHbIE 3BYKOBbIe BONIHbI PACNPOCTPaHAIOTCA OT AaTUUKa, NOMELIEHHOTO Ha KO- 
ky Nal|MeHTa VN BHYTPM NOMOCTU Ha NOBEPXHOCTb CNU3ZUCTOU, NOcNe 3TOTO OTParKeH- 
Hbl@ BONIHbI MPEBPaLatOTCA B APKUe NUKCeENU Ha MOHUTOPe COHOrpada. YactoTa KagpoB 
npu Y3V\ foctaTOUHO BbICOKa AA NoNyYeHuA V300ParKeHUA «B PEAbHOM BPeMeHM». BbI- 


BpegeHue 


COKOUACTOTHb 
KU npu Y3/ no3BonAtoT 
AOCTUUb OUEHb BbICOKON 
CTPaHCTBe 


npo 
pew 
cTu. 
KO 

yb 


anu3au 


e gat 


alouje cnocoé 
Mpaktuyecku TO 
AvarHoctuyec 
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CA MeTOZOM «cBob0g 


npoeku 
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TYPb 
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eHUA 
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OM Bpeme 
| CHOMKHON 
eCKU 


B pyKax On 


opm 


eHMA Neped BbIN 


JOP 
CTUK 


MbI npegctTaB 
pbIX ANA BUZ3yan 
UIOCTpal|MAx 
OCHOBOM 3HaUy 


uyrke B 6n 


HHOU pa3- 


VU KOMMbIOTePHON F 
vKavlue 
JIACM BK 
v3auu 


TEJIbHO 


WW- 


HO- 
Fb- 
aa 
3y- 
eT- 
HOU PyKV» VV He 


bl, a MepeKpbIBa 


ONHEHUEM CNOA 


M 6yAYLeM. 


bITHOFO Bpaua yibTpa3ByKOBON ANUAarHOCTUKM NO3BONAET 
UZ3UPOBaTb aHATOMUYECKNe CTPYKTYPbI. YnbTpa3sByKOBOe UCCNeAOBaH 
HU NO3BONAeT B 1000M HanpaBNeHU NPOCNeANTb aHaTOMUYeCK' 

tOLUMECA CTPYKTYPbl — BU3YaNV3UPOBaTb Pa34esIbHO. 
€ CTPYKTYpPb! Ha Yi bTDaCOHOr PaMMax OObINHO HEYaCTO COOTBETCT 
NpeAcTaBNeHuto B aTnace Hettepa, TEM HE MEHEE STOT aTJ1aC MOMHO UCNOSIb3 


paduku MOryT pacLIMPUTb NepcneKTUBbI ybTPa3zByKOBON 
Hire npumepbl aHaToMMYeckuix OOnacTei, Np UccnegzoOBaH 


JILCOUEBBIX CTDYKTYP WIN UX B3aVMOOTHOLUEHU, Vi3z00paxKeHHbIX Ha 
Hettepa, MOMET NPUMEHATBCA YIbTpa3Byk. Takue vz06paxKeHua ABUSIUCb 


nepepaboraH 


OFpaHUyeHa CTPOro aKCUasIbHOM UNM CarvittanbHON 
ven. HeorpaHuueHHoe OCEBOE OTKIIOHEHME U NONOMEHNE YiibTPa3BYKOBOrO U30- 


rT BenuKonen- 
ue B pe- 


€ CTpyk- 


>TBYIOT UX 
OBaTb ANA ux 
HbIX YJIbTDa3BYKOBbIX UCCNeAOBaHU. HOBble TeXHO- 
QUarHo- 


UN KOTO- 


HOU YaCTU STOO BTOPOTLO U34aHuA. 


PaguonsotonHaad AuarHoctTika 


TMBH 
pble 
MU H 
UCTO 


TONH 


cKNe NPOLecc 
PaANony! 


4yBC 


pyloTCca Nn 


dopma 
pa3peu 


ble UZ0TONb 
«MOM@UEHb 
aux 6uon 
UHUKa raMM 
LIUKO O YH 
GHIA. 
3060p 


y 


ble an 
bl, 3 


sIMgHaA 


Hau 


TBUTEJIbBHOCTbIO 


OCTEOCLIMIH 
CTPaHEHHOCTb MeTAaCTaTUyec 


pu peHtreHorpad 


PagMou3z0TONHas MeAVLHa UCnonb3yeT HeCTaOUNbHbI 
—UCTOUHUKU VOHU3Mpylolero u3ny¥ 
» dapMal|eBTUYeCKUMU NpenapaTamu 
oruyeckul pacnag. XapakTep un pacn 
a-vi3ny4eHUa ONpesenseTca, OObIUHO, raMMa-Kame- 
pon. Kak npaBuno, paguouz0TonHble CHUMKUM OOecne 
UU, HO He AaloT BbICOKOrO Npoctpa 
[pu BbIABNeHUN VM OL|eHKe 3a60neBaHUA 
HUA OTPAaKaloT OVOXUMUYeCKUe U duzvonoruye- 


UMble ANA NOCTa 


T 


UB 


urpadua ni 
oro Npou 
blIABUTb ONYXOSIU, KOTOPbIe He BU3yaNV3u- 
.B HaCTOA 


€ paguoak- 
@HIA, KOTO- 
, BIMAOLIY- 
pegeneHue 


UUBaloT UH- 
HCTBEHHOrO 
paQnou3o0- 


HOBKU QNalrHO3a. Hanpumep, 
O3BONAT OLIEHVTb PaCcnpo- 
eCCa B KOCTAX C BbICOKON 


a7 


LEE BDEMA BO3PaCTA€T BaryKHOCTb MOsIekyNAPHOU 


BU3YAIIVZAL|WU, KOTOPaA YACTO BbIXOQUT 3a PAMKU NPOCTbIX Mopdoonoruyeckux AAHHbIX, NO- 


JYUEHHBIX NPU TpaAWLWOHH 
SMUCCUO 


b 


X MeTolax. ApK“M npumepom aBnaetca MST (no3UTPOHHaA 
HHaA TOMOrpadua), KOTOPaA NOZBONAET BbIABUTb ONyXONIU, Hepasnvuumble Fare 


MPU COBPEMeHHbIX pexUmMax KT uv MPT. Bonee Toro, NST no3BonAetT NONyUNTb BarxKHYtO UH- 


XXiv BeegeHue 


dopmaluto O MeTa6onv3me OnyxonU, KOTOpy!O He MOXKeT NPeAOCTaBUTb NPOcTaA BU3ya- 
sIU3zaNA ee POPMbI UU pasMepa. OTCyTCTBUe B STON KHUre PaANOUZOTONHbIX UZ00parxKeHUii, 
TakUX Kak PaAVOHyYKNUgHaA OCTeOCUMHTUrpagua, He YManAlOT BaXKHOCTU AaHHOU TeXHO- 
FOTN ANA MeEAVLUMH, OfHAKO OTPaxkaeT bakT HEBO3MOMHOCTU CONOCTABNeHUA TakKUX V130- 
OpaxkeHun Cc unnocTpauMamu HetTepa. 


KomnptoTepHaa Tomorpagua 
Mpu KT ckaHupoBa- 
HM UCNOsIb3YIOTCA PeHT- 
TeHOBCKe TDYOKU UU Ma- 
TpUuUbl AeTeKTOpPOB, 
BpalalolVeca BOKPYr 
nal|MeHTa. OWeHKa No- 
TMOLLJ@HMA PEHTFeEHOBCKIX 
AYYeU NPV pasNMYHbIxX NO- 
JIOMKEHUAX UU yrnax COpabaTblBalorca nyTeM Npeocbpa3zoBa- 
Hua Dypbe, 6narogapA KOTOPOMy NonyuyaloT NONepeyHble 
eyeHua. U306paxkeHua, NONYYEHHbIe B MONEPEUHON MN0- 
KOCTU, HE EAVHCTBEHHOe NPeVMYLIECTBO, OO@CMEYEHHOE KOMNbIOTEDHOU TOMOrpaduen, 
MO CPaBHEHUII0 C NPO@KUMOHHbIMU PeEHTFeHOrpaMMaMu, OHa TakKe 3HAUUTEMIbHO yAYULWaeT 
KOHTPaCTHOe Pa3spelWeHue TKaHeN. JNA yCUNeHUA KOHTPacTa MeEKAY Pa3ssVYHbIMM CTPYK- 
TYPaMu YaCTO VICNOsIb3ylOT NeEpOpasbHble VU MOAUPOBAaHHble BHYTPUVIBEHHbIe KOHTPaCcTHble 
npenapatpl. 

Cranu goctynHb! HoBble NOKONeHUA KT-cKaHepos, KOTOPbIe NepelWarHys OObINHOe «erKe- 
rOfHOe OGHOBNeHUe MOEN», NpeTepNeB ZHAYUTENbHbIe UZMEHEHMA BOZMOMKHOCTU BU3y- 
anvzaluu. B TeYeHVe ABYX NOCNeAHUX AecATUNeTUN KT NpoAenana NyTb OT ABYXMUHYT- 
HOrO UCCNeAOBaHUA C BOZ3MOMHOCTbIO NOSYYEHMA OFHOFO aKCUasIbHOrO Cpe3a TONLUVHOU 
1 CM 40 BHEAPeHMA CKAaHEpOB, CNOCOGHDIX NONYUVTb NpPakTUYeCKU OLHOBPEMEHHO 64 
uz06paxKeHUA B MONEPEYHOM CeYEHUWM TONLUWHOU AO MUSINUMeTpa MeHee YeM 3a TDETb 
CekKyHAbl. Takoe 3HAUNTESIbHOe YNYYLUCHNe BO@MEHHOIO Pa3spelWEHUA NOZBONAET BbINON- 
HaTb KT-aHrMvorpaduio (paHee STO UCCNegOBaHue ObIIO HEAOCTYNHO, Tak Kak BBEAEHHOe 
KOHTPaCTHOe BeLUECTBO NOKMaeT COCYAUICTOe PyCNO OYeHb ObIcTpo). Boema ONTUMaNbHOrO 
YCUNeHNA NOCNe BBEACHUA KOHTPACTHOLO BELECTBa BaPbUPyeT B 3ABUCUMOCTH OT OCO- 
Oe@HHOCTeN TKaHeN, TAKUX KAK KMETOUHbI COCTaB UM Backynapu3zalua. Boictpble KT-cKaHbl 
O6napaloT BOZ3MO*HOCTbIO TOUHOM CAHXPOHU3aLU NONYYeHUA TOMOrpaMM C YYeTOM OCO- 
6eHHOCTe dyHKUMU Uccneayemoro opraka. Hanpumep, ufjeabHoe Bpema AIA BUZyasIN3a- 
UUM NeYeH COCTaBNAeT NPUMEPHO 65 CeKyHA OT Hayala BHYTDVBEHHOrO BBeAeHMIA KOH- 
TPacTHOro BeLIeCTBa. 

O6paborTka AaHHbIX NEPBUYHbIX NONEPeuHbIX CPe30B, NONYYEHHbIX MPU KT, MO>xKeT ObITb 
Take BaxKHa, Kak V. CAMO CKaHUpOBaHuve, [JMana30H KT-MNOTHOCTM HEKOTOPbIX TKAHEN Mpe- 
BbILUAeT BOZ3MO*KHOCTU 3PUITE/IbHOLO aHaNIV3aTOPa YENOBeKa, CNOCOGHOFO pa3zsIUuaTb TONbKO 
OKONO 16 OTTeEHKOB Ceporo UBeTa. BbI6op WUPMHbI CNeKTpa CKAHMUPOBAaHMA, BOCNPUHU- 
Ma@MOro YeENOBeYeCKUM [1a30M, NPeACTaBNAeT CO6ON KOKHO», MPU STOM OCHOBHAA MNOT- 
HOCTb KT BU3yaNU3UPYeTCA KaK COEAHUN OTTEHOK Ceporo Ha 3TOM ypoBHe. Hactponka KT 
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Vu. 


HO, HavOonee akTyasIbHOW Ana STOFO aT 
-Bu3yanv3zalWu B BAe OObeMHbIX AaHHbIX, 74 
O6beM B TPeXMePHOM U3Z06paxKeHUU. Pa3HOOO 
(a3VTb KT-GaHHble MHO: 
COOTHOLWeHUN. TaKUM 
3TO yKe He CO3faHNe NPOCTb 
HOLUEHUM B aKCValbH 
O Take TOeXMePH 
Tpaduueckas pabouaar CTaHl 
M@AVUMHCKUM UHCTPyMeHTOM. 31 
HEPOB, NO3BOsIUNO 
KTUKe, NPV STOM B 
CTeENeHU COOTBETCTBYeT WI fan 


KeCTBOM pa3iiu 
o06pa30M, Ha C 


D) 


A, Ha KOTOPON 


v3yan 


CTPalUWAMU B aTsace Hettepa. 


MaruuTHo-pesonaHcnaa Tomorpagnua 
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Qna knuxuyeckoro npume- 
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POBaHUN TOMOTpaM 
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JIOAKEHHOM Mal HUT- 
NYCKaeT PagNouactoTHbli VMNY)IbC. Yacto- 
UCNYCKaeCMOlO CUTHAasla 3aBUCUT OT u3UKO-X 


NOIA, WHT 


eHMA npu MPT ucnonb3yloTca 
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TOJIbKO BU3YAIIN3a 


bl OTOOpa 


LIUIO B HECKOJIBKUX 
aI bHbIX nocnefoBaTenbHOcTen MMnyy 


TEDBaNIOB MeEmAY Np 
HEC 


UHbIX OONacTenN Tena 
el BUA 


Han oOpa 
aetca 
ynbcos nov MPT. A 
CUrHasl OT KUAKOC 
an OT *Upa. Bonbl 


X aKCUVaSIbH 
X, PPOHTASIbHbIX 
an BU3yanU3zauna. 


eT BDeEMA Ul XapakTep UM 
bid MP-cur 
AIDKUIM LBeTom. Llocty 


aCd A 


4H 
OB 


bIX Ci 


p 
b 
u 


YH 


UNOAKEHHbIMU 


bCOM U oO6paTHbim PaQNOuaCTOTHbIM CUTHasl 
OJIbKO BHYTPUBEHHbIX I 
A CU bHbIMU NapdaMalHUTHbIMU CBOUCTBa 


AOcTyneH Yen 


THOFO PpaANou 
ekKOTOpble 


tu. Hpyrue n 
aa UaCTb 1 


aHaTOMUYeCKUX NPOeKLMAX, HO Take PAA cNeu 
bcos MPT, KOTOpbIe MOryT TOYHO OTPa3UTb XapakTe- 
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MUYeCKUX CBOUCTB cpey 


vMnyrbCaMV VU MexKAY np 
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en 
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bli 


aCTOTHOrO 3xo Npu dop 


NHO 6onbuWOoe pasHoobpa3zue 
M3 STUX NOCNeAOBaTeNbHOCTeN 
fo) 
potokonos MPT BkntoualoT He 


CNeEAOBATeENIbHOCTUN CNeL 


FI@HOBaHMe B OKHE KOCTHON TKaHM MOET HE aTb HUKaKON None3HO VHbOpMALI O 
HbIX CTPYKTypax. PeryNUPOBKa OKOH UV YPOBHEM ABMAIOTCA OCHOBHbIMU HacTpol- 


BNACTCA BO3MO%KHOCTb COBPEMEH- 
e Kaki BOKCeN 3aHUMaeT ONpPeAeNeH- 
pa3Hble MeTOpbI PEKOHCTPYKLV O3BO- 
oco6os 6e3 UCKaxKeHUA NPOCTPaH- 
@M@HHOM 3Tane NoNnyYeHUe CHUMKOB 
X CP€30B, OTPaKeHNe AHATOMNYECKIX 
CarMTTanbHbIX, KOCbIX U HESIMHEMHbIX 
repnpeTupylorca TOMOrpaMMbI, CTana 
la KHUra MOKa3bIBaeT, UTO BHEAPEHUe COBDEMEHHOLO NOKO- 
CUVITaTb 3TOT BUG UCCNeAOBaHuA OOLENPUHATHIM B Meny- 
3aLVA AHATOMUYECKUX CTPYKTYP B 3HAUVITESIbH 
€ COBNagjaeT C BENUKONENHbIMU aHATOMUYeECKMIMI WO- 


ou 


bl, 
u- 
u- 


apaTOB, COAeEPAKAaLUX Ta- 


PAA MarHUTHbIX KaTYLUeK. 
nynibcoB MP-nocnegosaten 


b= 
v- 


u- 


u- 


XXVI 


BBegeHue 


puct 


BO BCex Tpex O 
B HEKOTOPbIX M 
vz06paxKeHun 
BO3MOMHOCTU 
TKaHeu Npu 


NaTONOrMueckvie U3MEHEH 


OB. BV3MeHEH 
aNM3UPYETCA H 
NPUBeAeHHbIe 


TOMUYECKOM a1 
ALUM MOMeCHT 


B 3TOM aTsla 


&TKV TKaHel. [1pUMeHeH 
VU npeAnonaraembix naTon 
B TO BPeMA Kak PeHTFeH 
CKOCTbIO CKaHUpOBaHiA, 


proroHan 
op”ynax MPT 
aHanioruy 


HO 


PT no cux no 


HbIX TKAHA 
a MHOTMUX 


ce 


mace, CeKL 


B ECTECTBEHHb 


B aTnace Hettepa vz06paxKeHbl OUCHb MeJIK 
CTblO COOTBETCTBYIOT oTo6paHH 


Nog6op cHumKoB Ana atn 
AHUN VSI 


NMpu 
BbIOU 
POH 


nogoope 
paTb Mex 


Wr 


VBbI 
POeKLM Maki 
Apyrum tpe6 


BON QuarHocTu 
OH, BEDOATHO, 


OtTgeNbHb 


BdaHHble VU aHHOT 
30BaHuNe, TEM CaM 


nlaMmu. HeKoTop 


in Fort Wayne 8 Vi 


M3QUcOH, W 
Opurunan 
HUYECKOM C 


HaTOMUA, NOKa3a 
OWEHUN aHATOMUYECKMIX CTPYKTYP, OL 
OU KU3HM». [lpeKpacH 


OCUUTASIN BarKHb 


X YCNOBUNAX B 


VY CO3p 
Ay o6biy 
ble 
@KOHCT 
CUMasIbHOU 


OBaHNeM 
HHaal H 


DI 
Ke MOCMO 
nogymaet 
M BbIO 


TDU 
T: «A 


POBaH 
bIM MDV3H 
ble 


HONdHe u 


Tat BUCKOHCUH. 
bHbIM MaTepuvan, NoeACTaBne 
KaHMPOBaHUU Ha 6a3e He6on 


bHbI 
4 


PT Tenepb cp 


WA 


HeYaCTO 


npu 
a PUCyH 


DI 


x 
fe) 
KT. B TO BbeMaA 
aBHUMbI Cc KT, 


p 


1 


a 


ou UU BO B 


UAHbI TOSIbKO 


jaca 
lOCcTpain A 


WAX 
BCTpeT 


PYUPOBaHH 
HT@HCUBHOCTU 


Hak 


MMPUMepoM ABsAeTCA HagNOueUHIk. Eco 
rpatulo Hettepa c u3z06pa 
HUKOrfa He Bugen, 
PaTb CHUMKM, OTPaxKatou 
IM UsIOCTPaLUMAM HeTTepa NpekpacHO COOTBeETCTBOBaN 
Hble U306parKeHUA 


T Ha USIIOCT 


aBan paooty, 
oTgeneHuamn 5 


HH 
bu 


He UmeeT ceb 
He BbIABJICHHb 
x comep-xaHue KU 
OCNeAOBaTeNbHOC 
OKa3bIBal0T, Ka 
TOMUYECKHe feTANN, KOTOPbIe ELH HEABHO MOMHO Obi OTUETIUBO YBULeT 
MOHH 
MPT TakKe MorwKeT O6e€CNeUUT 
WUYIO CNOCOBHOCTb, MHOrAa OTOG6pakaA TOHKMNe aHaTOMU 


oT6ope TOMOrpaMM 6bIN10 COOTBeTCTBUe «upeany». 
Kax HetTepa, OTN 


XOPOWO BbINONHEHHY!O APyrUMu UCCH 
uz00paxKeH A B STOM aTnace Obinu NpeAocTaBneubi 


Ue TAKUX NDOTOKOJIOB 3aBUCUIT OT vccnegyemMou o6nactu Tena 
OrMYeCKUX U3MEHEHU. 

OBCKaA TomMorpagua 40 CUX NOP OFpaHVNYeHa aKCUasIbHON M0- 
| nO3BONAeT BU3YAaJIUZUPOBaTb aHaTOMUYEC 
MNOCKOCTAX — aKCUasIbHON, Cart 
CTYNHbI BOJIIOMETPUYECKUe YCTAHOBKN AIA npeobpa30BaHua 


Me CTPYKTYpbl 
[aNbHON U PPOHTAaNbHON. 
Kak MHOFOMsIOCKOCTHbIe Mv BOM 
TOYHOCTb KOHTPaCTHOFO pa3speLWEHUA MATKUX 
€ PaBHbIX. ITO YaCTO NO3BONIAeT OOHAPYKUTb 
€ C NOMOLYbIO APyrux AuarHOCcTUyeckiix MeTO- 
OCTV YaCTO NOBBILUGHO, Vl STO OTUETABO BU3y- 
Tax MPT. MHorouncneHHble MP-TomorpammbI, 
PT NO3BONAeT BU3YasIUZNPOBaTb Take aHa- 
Ib TOMbKO B aHa- 
aTesIbCTBa. B HaCTO- 
MPOCTPaHCTBEHHY!0 Pazpelalo- 
yeckNe OCOBEHHOCTU, KOTOPbIe 
u. Ha OonbWe YaCTM PUCYHKOB 
eckue AeTanu, KOTOpbIe NONH 


lOMeETPUYeECKNe 


PeMA ONePaTUBHOTO BMe 
b BbICOKYtO 


pv yBenuueHu 


© aHaTOMUy 


O- 


bIM Hamu MP-Tomorpammam. 


JIA STOTO aTNaCa aBTOPaM YaCTO NPUXOAUNOCb 


HO UCNOMb3yeMbIMU ANarHOCTUYeCKMMU CHUMKaMI B aKCMasIbHOM, 
TaNIbHOU VU CaruTTanibHOU NpoOeKL 
KOHCTpyKUM, KOTOP 
OTpamkaloT aHAaTOMNYeC 
60p B Nonb3y p' 


, UW CHUMKaMY, CO3QaHHb 


MU B pe3ysIbTaTe pe- 


Vb B KNUHUYeCKON NpakTUkKe, HO KOTOpbIe ACHEEe 
Me CTPYKTYPbI U UX B3AMMOOTHOLUEHMA. OpHako OObINHO MbI Aena- 
bIX CHUMKOB, NONYUYCHHbIX C 


OMOLJbIO NporpaMMbl 
vzalu, 


vu o6bemHon (3D) Bu3yan 
eanbHaa 
UYHO NOAXOAMT ANA U3V4eHUA B3aVMOOT- 
BCerfa COOTBETCTBYET UX BUAY B «pean 
Vv cneuvanuct no nyye- 
KeHUeM HagNOueUHikKa, 
UuTOObI HAANOYEYHUK Tak BbiIrnagen». Mol 
le Takve HECOoBnageHua. 
VU paHee onyénuKko- 
€KTUBHbIM UX VCcnon 
egoBate- 
The Imaging Center 
versity of Wisconsin, 


O HE 


b- 


, WU Mbl NOCUUTANU 3h 


b- 


yyesonu qvarHoctuku Uni 


bi B STON KHure, NONYYEH MPU PYTUHHOM KJIN- 
HOO HE3aBUCUMOrO LIEHTPpa nyuesou ANWarHOo- 


BBpegeHue 


XXV 


cm 
AMdULMpOBaH 
Mal|MeHTOB, 
UCnONb30BasIU 
HOU OUpMbI. Bc 
OCHaleH anna 
oduyeckon pad 
naHuu Philips. 
YnbtTpa3By 


YA 


H 


CMaTPUBaTb Ka 


CTU NaALMeHTa, NPV STOM OCHOB 


a He CKasIbNes1 


HakoHeu, MOTMVBalNe BbIGOpa AVarHOCTMUYeCKUXx 
sWOCcTpalvam Hettepa, nocn 
OgHakO B KIMHMYeCKON NpakTUKe PeLWeHMe, KaKOe UCCNeAOBaHUe HEOOxOgumoO na 
MPT — o6bINHO NpOg{UKTOBaHO HEOOXOAUMOCT 
Ue V3MEHEHMA, Ha KOTOPbIe yKa3bIBAalOT KIMHMYeCKMe AaHHble. [lOCKONbKy BO3MO>K 
LIU ObICTPO Pa3zBUBalOTCA, STO HEPEAKO 3aTPYAH 
arHOCTVYeCKOFO MeTOAa B KaxKOM KIMHUYeCKOM Crryyae, [pu NPUHATUM TakKUX pe 
HUM NeYeHNe NalWeHTa 6e3yYCNOBHO BbIVTpaeT OT KOHCYsIbTaL|AU CO CNelWasMcTOM 
YeBOU ANarHOCTUke. B KaveCTBe NpeKpacHOro NpuMepa an 
” Mbl peKomeHAyem «ACR Appropriateness Criteria», nogroToBNeHHble AMepukaHc 


wn 


CH 
CK 
CTU BU3YasIN3a 


A 


Ty—KT un 


Ny 
H 


NPOWEALUUX PyTUHHOe CKa 


PUMEHACMOM B KIMHUYeCKOU npakTu 


KOBbIe UZ06paxKe 
OM atnace, 6bINnv nonyYyeHbI 
X ONOPHO-ABUraTeNbHOrO 
uv Spine Imaging Center. 

ekOTOpble UZ00paxKeHuA, 1 
on paboTbl OTAeNeHUA NyYeBON AVarHOcT 


Hble MpoToKONb! KT-cKaHMpoBaHua. {nA 
HUPOBaHlle No 
@HHb 
an 


Ke 


KHUYTU 


Cb U300paxKeHUA, NoNyY 
€ UCCNEQOBaHUA BbINONHANMICb Ha AOCTyN 
Qna nyuesou 
opau 
d Brilli 


patom MPT Infi 
oueu cTaHuven 


nion Kop 
Extende 


ance Wor 


HUA KOCT 


NPU PyTUH 
annapata, 


OSIH@HHb 
PUBeAeHHbIe B STOM aT 
uv. VHTepnpetau 
K UNPPoBylo «ayTONCUIO», HEMOHCTPUPYIOLUy!O a 
HbIM paGbouuM VHCTpymMe 


D. 
uz00pa 
Tepec K 


yaRNN, NpewKAe BCerO, VH 


KOonnermen PaQUOnoros. 


WEYHOU CUCTeMpI, Nper 
KIMHUYECKUX YsIbTPa3BYKOBbIX UCCNeJOBa- 
x B University of Wisconsin Sports 


KN. Bo U30@>KaHNe BbICOKON myyeBou HaFpy3kKV UCNOsIb30BasJIMCb CTaHAapTHble HEMO- 


oT6upanucb TOMOrpaMMbI 


M@QMUUHCKMM NOKa3aHMAM, VU He 
€ B YHMBepcuTeTax Un NabopaTopuu Kpyn- 
HOM O60pyOBaHUU, NOBCeEMeECTHO 
DMarHOctuku. 
uu Philips, KT-ckaHepo: 
space (EBW) npov3B0fCcTBa KOM- 


The | 
Brilli 


maging Center 
ance 40 u rpa- 


CTaBNEHHbIe B fJaH- 


ace, ABUJIUCb Pe3yJIbTaTOM 6ygHuu- 


LO TOMOFPaMM MOAKHO PacC- 
HaTOMUYeCKOe OCOOeCHHO- 


HTOM CIYAKUT KOMMbIOTEPHaA MbILUb, 


HUN, COOTBETCTBYIOLUMX 
NpenosaBaHulo dHaTOMMUN, 


TblO BbIABUTb NaTONOr 


AeT BblIGOp ONTUMasIbHO 
WW 


roputMa NpVHATUMA pe 


Mequanbiaa noBepxHOCctTb sleBoro NerKoro 


Bopo3aa 
NOAKAIOUNYHON 
apTepun 
Boposaa ayru 
aopTbl 


/AeBaa AerouHaa 
aptepusa 
BaaBAeHine 

OT aopTbl 


Aesblit FAaBHbI 
6poHx 


AeBaad HYXKHAA 
AerouHasd BeHa 


BaaBaeHne oT CcepAua 


JleBoe nerkoe, MeqvanbHaa NOBepXHOCTb, NOKa3aHbl CTpyKTYpbI BOpOT (AM10c GHAMOMUU YeNoBeKA, 
7-e u30aHue, Wwimocmpayus 205, npedcmaB/eHo 3eDKAbHOe OMpaKeHUe OpUeUHANbHOZO pucyHka Hemmepa, Gone co- 
omeemcmeyrouyee cmandapmxoll opueHmayuu npu KT). 


BpouxoreHHblii pak, NOAABAAIOLUCe GOABLIMHCTBO 


CAYY4aeB KOTOPOTO BbI3BaHO KYPeCHNeM, OO6bINHO PaHO MeTaCTa3nNpyeT B 6poHxo- 
Ae€TrOUHbIe AUmM¢cpaTHueckne Y3Abl BOPOT AerKOro. 
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Meguanbuaa NOBePXHOCTb yieBboro nerKkoro 


Aesaa 
NOAKAIONNYHaA 
apTepna 


Ayra aopTbl 


AeBaa AelO4k aA rr, 
apTepus 


AeBblii FAaBHbIM 
6poHx 


/AeBaad HYKHAA 
AerouHaad BeHa 


KT c KY, 2-cm cpe3 B NpoeKYMM MaKCMMaNbHOW MHTeHCUBHOCTU, BU3yaM3MpylOTCA OCHOBHbIe 
CTpyKTypbI BOpOT Nerkux (KpacHas MV 3eeHAA AUHUU Ha KOHTPONbHbIX M306paKeHUAX yKa3bIBa- 
10T NONOKeHMe VM OPHeHTALMlO OCHOBHOrO N300parkeHna) 


e Kak NpaBuso, CAaMMTTAIbHbIe vuz00paxKeHUA PaCCMaTPUBAaloTCA C neBon CTOPOHBbI Nal|V- 
@HTa, KaK Ha STON TOMOrPaMMe 

. O6patute BHUMaHMe Ha HV3KYIO UHTCHCUBHOCTb BO3Ayxa (Ha UTO YKa3bIBAeT YepHbIN 
LBeT) BJIErKUX U AbIXAaTEsIbHbIX NYTAX, Tak Kak BO3AYX HE 3aMeCPKUBAECT UNIN HE Pacceu- 
BaeT MHOrFO OTOHOB. 


Tpyab 179 


MpasBoe nerkoe c6oxy 


BepxHas AOAA 


CpeaHaa AOAA 


Hy>KHas AOAA 


MpaBoe nerkoe, Buy cOoKy, NoKa3aHb! GpoHXoneroyHble cermeHTbI (Ama GHAMOMUU Yen0BeKa, 7-€ 
u3danue, wirocmpayua 207). 


Knnunueckne oco6enHoctn §=BbiAeastoT oT 18 AO 20 GPOHXOAerOUHbIX CerMeH- 
ToB— 10 cnpasa u 8-10 CAeBa, B 3ABUCUMOCTH OT XapakTepa BETBACHMA OPOH- 


xoB. Ka>kKAbI CefTMeHT OTT PpaHNteH COCAUHUTEABHOM TKaHbIO U MO>KeT ObITb pe- 
3€LMPOBaH. 


180 Tpyab 


Mpasoe nerkoe c6oKy 


BepxHas AOA 


CpeaHaa AOA 


KT cK, npaBoe nerkoe, 3aTeHeHHad NOBepXHOCTb 


e Jlepoe nerkoe COCTOMT M3 ABYX Hone (BepxHei VU HUKHeN), Pa34HeNeHHbIX KOCON (rnaB- 
HOW) LICNbIO 


e [lpaBoe nerkoe COcTouT u3 Tpex Fonel (BepxHel, CDeAHeN VU HUKHeN), Pa3seNeHHbIx 
FOPVZOHTANIbHON (MasOl) LeNbIO U KOCON (rmaBHOM) Lento. 


Tpyab 181 


CermeHtapHble 6poHxu nerkux 


Npaspiii raaBHelid OPOHX 
Aesbiit FAaBHbIM OPOHX 


BepxHui AOAeBOM 
OpoHx 


MpomexyTOUHBIi 
6poHx 


CpeaHeaoneson 
6poHx 


: HykHie AOAeBbIe OPOHXU 


CermeHtapHblie 6poHXxu npaBoro vi NeBoro NerKux (Am/ac aHamomuu yenoeexa, 7-e U30aHUe, Wocmpa- 
qua 209). 


_Knunuyeckue oco6enHoctu §=BpoHxoakta3bl XapakTepH3yl0TCA XPOHM4eECKUM 
PpacluMpeHNem OPOHXOB C NOTepei MbILIEHHOM M ONOPHOM TKaHen. MauneHTbl, 


Kak MpaBNAO, *aAytOTCA Ha XPOHN4eCKU KalUGAb U THOUHYIO MOKPOTY. 
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CermeHtapHbie 6poHxu nerkux 


Mpaspii raaBHbiid OpOHX Aesblii FAaBHbI OPOHX 


BepxuHun 
AOAeBOM OPOHX 


MpomexkyTouHbii 
6poHx 


Cpeaneaoneson 
6poHx 


HykHue AoAeBble OpOHXU 


KT cKY, 6ponxu, 3aTeHeHHaA NOBepXHOCTb 


@ CraHfapTHaa OL|eHKa AbIXaTeNbHbIX NyTe BKNIOYaeT UCCNeGOBaHNe PYHKUMM NerkUXx 
c onpegeneHuem O6beMa UM CKOPOCTU NOTOKa BO3AYxXa B Nerkue VU V3 NerKUX, a TAKKE 
bu6po6pouxockonuio uv KT nerkux BbICOKOFO pazpeWeHUA 

© O6bemHble v306pamKeHUA, TAKNe Kak STO, KaK MPABM, HE ABMIAIOTCA OCHOBHbIMM NpU 
Ne€PBUYHON AVarHOCcTUkKe, HO MOFyT ObITb NOMe3HbI AIA OL|HKU BOZMOMKHOCTU Pe3eK- 
UMN onyxonu. 


Tpyab 183 


Cpenoctenne 


Mpasaa 
MAeYerOAOBHaA BeHa 


BepxHaa nOAadA BeHa 


Ayra aopTbl 


Mpasasa Aerounaa 
aptepua 


apTepua 
AerouHble BeHbI 


> Hucxoasuiaa 


posi) npuBoant K prem M@KAY BEHTHAALIMVe U Nepcpysven NoparkeH- 
HbIX CefMeHTOB Aerkoro. Pa3BuBlaACA FANOKCeMUA (CHYDKeHNe NapLiNaAbHoro 
AaBACHUA KUCAOPOAA KPOBM) MOXKET OKa3aTbCA CpaTaAbHOM. 
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Cpeygoctrenue 


Mpasaa naeyeroaoBHas BeHa Ayra aoptel AeBasl AerouHas’ apTepusl 
BepxHssa noaaa - 
BeHa 
Mpasaa AerouHaa 
apTepusi 
/AeBan AerouHaa 
— i aie. 
/AerouHble BeHbI } 
Hucxoasuiaa 
aopta 


KT rpyquHoi KneTKH ¢c KY, OpoHTanbHaA NpoekyaA 


e BHYTPUBEHHOE KOHTPaCTHOe BELECTBO ObIIO BBEA/EHO B BEHY NPaBol pyKu, YTO NpU- 
BesIO K YCUNEHMI0 U3Z00parxKeHUA NPaBoN MNeyeroNOBHONM UM BEPXHeU NOMON BeH 


@ VWHTeHCUBHOCTb YCUNEHMA Pa3sJIUYHbIX COCYAOB 3aBUCUT OT BDEMEHU VU CKOPOCTM BHY- 
TPUBEHHOLO KOHTPaCTUPOBadHNA VU Hadasla CKAHUPOBAHMA. 


Tpyab 185 


Jlerkoe, nuM@ooTToK 


BpouxocpeaocteHuble 
Aum¢cpaTu4eckie NpOTOKU 


[pyAHou npotoK 


OkoaotpaxeaAbHble 
AUMCpoy3Abl 


Ayra aoptbl 


Hokie Tpaxeo- 
OpoHxuanbHble 
AUM¢poy3Abl 


Bpouxo- 
AerOuHbIe 
AUMcpoy3Abl 


4UCAe, Ha HAAMNUN VAM OTCYTCTBUM METACTa3NPOBaHNdA B Aumcpoy3Abl BOpoT 


AC€TKUX U CODCAOCTCHNA UMM B 60Aee OTAAACHHbIe OOAACTH. TouHOe CTaANPOBa- 
Hue OHKOAOrMYeCKOrO 3a60AeBaHNA OOeCneunBaeT NpOrHo3 UW Ha3HaveHnHe Ofl- 
TUMAAbBHOTO ACYECHMA. 
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Jlerkoe, nuM@ooTToK 


Tpaxea 


Oxonotpaxeanbibie | _ AXZz eee EE 


AUMcpoy3Abl 


Ayra aopTpl 


HwxHnve tpaxeo- —_ zz 


OpOHxMaAbHble 
AUMCcpoy3Abl 


KT rpyqHoi KneTKM, PpOHTaNbHaA peKOHCTpyKuMA 


. Jiumoa OT NIEPKUX OTTEKAET B NOBEPXHOCTHOE cy6nneBpanbHoe U rny6oKoe CNeETEHMA, 
KOTOpbIe CONPOBOMAAatoT NEFOUHbIe COCYAbI 6POHXU 


e Tak Kak NUMbaTUYeCKNe Y3NIbl PACNONO*KEHbI OKONO MaBHblxX OPOHXOB, METACTA3bI B ITU 
AUMoy3Nbl TAKKE BOBIEKAIOT OPOHXM, OCIOMKHAA XUPYPrMyeckoe yAaNeHue NOparkeH- 
HbIX TKAHEN 


e Jo KnMHUYeCkKOro UCNONb30BaHMA MOZ3UTPOHHO-3MUCCUOHHON ToMOrpadun (I13T), Bu- 
3YasIMZAL|MOHHbIe KPUTePUU NPV NaTONOrMYeCKOM Vi3MeHEHUM FUMbAaTUYeCKUX Y3N10B 
Obi OCHOBAHbI TONbKO Ha UX pasmMepe. UYBCTBUTENbHOCTb UU CNeEUMOUYHOCTb IST gna 
BbIABNeHUA MeTACTa3OB B NUMaTUYeCKUX y3Nax NOZBONAeT OoNnee TOUHO ONpPeAeNUTb 
cTaguto 3a00neBaHua. 


Tpyab 187 


IpyqHon npotok 


BHyTpeHHaA APeMHaA BeHa 


IpyAHow npotoK 


NMoakatoun4Has 
BeHa 


yua 215). 


@AMHUUHBIM CTBOAOM, BIaAalOlllMM B M@CTO CO@AMHEHMA AeBON BHYTpeHHen 
APEMHOM VW NOAKAIOUMYHOM BeH. OAHako OucbypKalina U TpucbypKaLina ero KO- 


HeEYHOFO CefMeHTa— He PeAKOCTb. ATPOFEHHOe NepeceyeHNe OAHO!O U3 3TUX 
CTBOAOB BO BpeMaA OOLUIMPHOrO XMpypruyeckoro BMeLWATEABCTBa Ha LU€e MO>KET 
NpuBectn K C~hOpMUpoOBaHHio XUAE3HOFO CBULLA. 
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IpygHon npotok 


BuyTpeHHaa — 

ApeMHasa BeHa 

BeHa ‘ 

[pyaHon ion! \e 
~ - 


Tpaxea 


iaienon _ wwe 


KT BepxHei aneptypbi rpy Hol KneTKu C KY, KocaA aKcvanbHaa Npoekyna 


e [pyAHOU NpOTOK HeEceT NUMOy B BEHO3HYIO CUCTeEMY OT BCero TeNa, KOOMe NpaBon CTO- 
POHbI FOsIOBbI, FOYAHOU KNeTKV MU BEPXHei KOHEUHOCTU 


- Korga NULWEBOA NYCT, CFO CTEHKU COMKHYTbI VU NPOCBeT He BU3YaJIV3UPYeTCA 


e Tpaxea, bOpMa KOTOPON B aKCUaNbHON NpoeKyWU NoUTM Kpyrnaa, BU3yanuZupyerca 
Ha 3TOU TOMOrpaMMe Kak OBOUAHaA CTPYKTYPa, NOCKONbKy STOT CPe3 KOCOM. 


Tpyab 189 


Kameppi cepqaua 


MaeueroAoBHon 
CTBOA 


Ayra aoptbl 


BepxHas noaaa 
BeHa 


/AerouHbii 


2KEAYAOUCK 


Aesbli 
>KEAYAOUCK 


Cepque, Bug cnepegn (Amiac aHamomuu yenoeexa, 7-e U30aHuUe, Wwitiocmpayus 216). 


[|S opuntioee: a maton RISE hice ud Pm ROE ell 
-Knunuueckne oco6enHoctu§ [pv creHose aoptaAbHoro KAanaHa CUCTOAMYe- 


CKOe AABACHHE NOBbILWAeTCA, UTO HEOOXOAMMO AAA MOAAeP»KAHUA CepAeYHOrO 
BbIOPOCa. ITO NPUBOAMT K TMNepTpodun AeBOrO >%KeAYAOUKA. 
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Kameppbi cepqua 


MaeueroAoBHon 
CTBOA 


BeHa 


/erouHbli CTBOA 


lpasoe 
npeacepane 


Aesbiid 2*KeAYAOUeK 


KT rpyqHoi KneTKH Cc KY, PpoHTanbHaA peKoHcTpykunA 


@ MpoHTanbHoe CeueHe NPOXOAUT NPUENV3ZUTeNbHO Yepe3 CepeAUHy NepesHe3zagHe- 
ro pa3mepa cepgua, TakKUM 06pa30M, OHO NPOXOAUT No3aq\V NpaBoro *enypouKa, KOTO- 
ppl dopmupyer Oonbluylo YacTb NepegHeN NoBepxHOCcTU CepAia. Ha 3TOU ToMorpaM- 
Me BUQHbI KOMNOHEHTHI NPaBon Vi NeBOU FPaHU CepALa, BU3yaNV3upyempble Ha Nepeg- 
He3afjHen PEHTFeHOrpaMMe OpraHos FpyAHON KNeTKU 

@ 3BYKU BbICOKOM TOHANbHOCTU, NDOUZBOAUMbIe CTEHO3UPOBaHHbIM aOpTasbHOM kKilana- 
HOM, PaCNPOCTPaHAIOTCA B aOPTy UV NyYWe BCerO BbICNYWUBalOTCA BO BTOPOM MexKpe- 
6epbe cnpaBa. 


Tpyab 191 


Betsu Ayru aopTpi 


AeBaad NOAKMIOUNYHAaA esas O6ulaa COHHaA 
aptepua 


PaeueroAoBHOn CTBOA 


_— 
~ Aaockocr ceuenna 


npu Tomorpacun 


3aQHAA NOBepXHOCTb CcepAla C NNOCKOCTbIO Ce4eHMA, COOTBECTBYIOWe peHTreHonorMuecKoii 
npoekynu Yepes BeTBU AyrM aopTbl (AraC aHamomuu yenoeexa, 7-e U3daHue, UNTOocmpayuA 218). 


Kanne unuue -Knwuuueckue ocoGenH socTn BapnaHTbl CTpOeHUA Ayr AOPTbI BCTPeyaloTCA He 


PpeAKO, UW MOTYT UMETb KAMHMYECKNE NPOABACHHA. Hanpumep, npu HeEOObINHOM 


OTXOX*KACHMN npaBou NOAKAIOUMYHON apTepuu OHA MOXKET HAXOANTbCA NOZAAN 
NULWWEBOAA, CAABAMBad CFO, YTO MPUBOAMT K Auccbarun. 


192 Tpyab 


BetTBu Ayr aopTbi 


MaeueroAoBHon 
CTBOA 


Aepasn oOwaa 
COHHaa apTepna 


Aesaa 
NOAKAIONMYHaA 
aptepua 


KT ayrn aoptbt (HwKHAA Npoekuna), BHYTPUNpPOCcBeTHaA TpeXMepHaa PeKOHCTpyKUyMA (U3 Ravenel 
JG, McAdams HP: Multiplanar and three-dimensional imaging of the thorax. Radiol Clin North Am 41(3):475—489, 2003) 


e ATepocknepo3 Ayr aOpTbl MOMKET CTaTb NPUUNHON Cy>KEHUA YCTbA PIABHbIX COCY4OB 

e Tlocne OTXO*KAeHUA NEBON NOAKMIOUNYHON apTepUN Ayra aOpTbI NEPeXOAMT B HICXOAA- 
Mi CerMeHT (rpyAHOU OTAeN) aopTbl. OT BOCXOAALYerO CefMeHTa aOPTb! OTXOAMT Nne- 
YerONOBHON CTBON. 


Tpyabp 193 


Menunpie u naHKpeaTuyeckne NpoToKH 


DKEAYHDIA NY3bIPb 


OOuINH 2%KeEAUHbI NPOTOK 


[AaBHbI NaHKpeaTu4ueckni 
(BupcyHroB) npoToK 


Ccbunktep neueHouHo- 
NOAXKEAYAOYHOM amnyAbl (OAan) 


MeueHouHo-noaxKeryaouHaa 
amnyaa (cpateposa) 


Hucxoasuas (BTopas) YacTb 
ABeHaAUATUNepCTHOM KULKU 


Cananne o6uero Ken4HOro M MaBHoro NaHKpenTuyeckoro NpoToKa B MecTe BnafeHuA B ABe- 
HaguatTunepcrHyto KMWIKY (Amc aHamomuu yenosexa, 7-e u3daHuUe, Wanocmpayus 287). 


_Kawnnyeckne ocoGenHoctu §O6cTpyKuna OOWero %KeAYHOFO MPOTOKa Ui Mpo- 
TOKOB MOAXKEAYAOUHOM %KEAC3bI MPMBOANT K OOTYPaLIMOHHOM X%KeATYXE VU MO>KET 


BbI3BaTb NaHKpeaTHT. BO3MOXKHbIMM NPWYWHAMM OOCTPYKLIMM ABASIOTCA MEA- 
KUM KOHKPeMeHT B CCPUHKTepe MeEYEHOYHO-NOAXKEAYAOUHOM aMNyAb! (OAAM) “AU 
ONyXOACBUAHOe OOpa3z0BaHHe STON aMNyAbI. 
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Menunpie naHkKpeaTuyeckne NpoToKn 


O6uwmi *KeAUHbIN 
npoToK 


TAaBHbli 
naHkpeaTuyecknit 
npoToK 
(BupcyHros) 


Ccbvktep 
MNe4eHOUHO- 
NOA2KEAYAOUHOM 
amnyabl (Oaan) 


eee 


PleueHouHo- 
NOAX*KeAYAOUHAA 
amnyaa (cpateposa) 


(BTopaa) YacTb 
ABeHaALaTH- 
NepcTHOM KMLIKU 


KT opraHos 6prowHoii nonoctu c KY, Kocad @poHTanbHad peKOHCTpyKWMA 


e = «HeraTUBHOe KOHTpacTMpOBaHie» NPOCBeTa ABEHAaALaTUNePCTHOM KULUKM HaOsitogjaeTca 
nocne npviema Nal|VeHTOM LeMbHOrO MONOKa HEMOCpeACTBEHHO NepeA CkaHMpOBaHieM 

e Yacto umeeTca AOOaBOUHbIN NPOTOK NOAKeNyHOYHON *KeNe3bl (CAHTOPUHM), KOTOPbI 
MO*KeT OOECNEUNTb AaNIbTePHATUBHbI NyTb CeKPeUUN MaHKpeaTuYyeCKUX PePMeHTOB 
B ABEHaguaTunepctHyto KULUKY 

e CoeauHeHue naHkpeaTMyeckoro UU COLUerO KENUHOFO NPOTOKOB Ype3BbI4AaNHO Bapu- 
aOenbHO. 
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Cenesenka 


Cene3eHKa 


2Keayaok 


Aesbin u3ri6 
O6OAO4HON 
KUWKU 
Ceae3eHouHaa 
BeHa 


NOAX%KEAYAOUHOM 4 Ng 


XKEAC3 bl 


Cene3enKa, ee KpOBOCcHaOKeHMe M OKpy aloe CTpyKTypbl (Am/iac aHamomuu Yyenosexa, 7-€ U30aHUe, 
warocmpauua 289). 


raH OPIOWWHOM NOAOCTH, Tak KaK €€ NapeHXMa MOXeT ObITb NOBPExAeHa Cchpar- 


MeCHTaMu pe6pa UMM Ppa30pBaHa pu Tynon TPpaBMe X%MBOTa. Mocae Ppa3pbiBa 
CeAC3CHKa, KaK MPaBNAO, YAAAAETCA AAA NPCAOTBPallCHNA TAXKECAOTO KPOBOTE- 
4eHUMA. 
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Cenesenka 


2KeAYAOK 


Cene3eHKa 


Cene3eHouHaa 
BeHa 


XBoct 
NOAXKeEAYAOUHOM 
2KEAE3bI 


XII pe6po 


AeBaa nouka 


KT opraHos 6prowHoii nonoctu c KY, o6bemHoe n306paxkeHne 


e [obaBouHble Cene3eHKU BCTPeUaIOTCA HEPeAKO, HavGonee YaCTO OHM pacnonaraloTca 
Bo3ne XBOCTa NOg*KeNYAOUHON KeNe3bl 


e Cene3eHKa NOALepKUBaeTCA CKNAaAKON 6POWUHbI— AvadparManbHO-OGOAOUHON CBA3- 
KOU 


® Cocygpbl CeNe3eHKU VM@IOT V3BUIUCTbIN XOL OT 4YPeBHOTO CTBOsJIa AO CeNne3eHKU, TAKUM 
o6pa30m OHM MOFyYT HEOAHOKPAaTHO BU3YaNU3UPOBaTbCA B OAHON nNOCcKOCTU nonepeu- 
HOTO CKaHUPOBaHNA. 
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4 


?KenyouHo-canbHUKOBbie apTrepun 


Cene3eHKa 


MeueHb 


Mpapas 2*eAYAOUHO-CaAbHUKOBaA 
aptTepua 


AptepnanbHoe KpoBocHaéxKeHne KenyyKa, NeyeHN, cene3eHKM M Gonbuoro canbHMKa (Anac 
aHamoMuu YenoBeKa, 7-e U30aHUe, WocmpauuA 290). 


Knunuyeckne ocoGenHoctun =| |paBas *KeAYAOUHO-CaAbHUKOBad APTEPUA NHO- 


rAa UCNOAb3YeTCA AAA KOPOHAPHOFO WYHTUPOBaHHA Mp UWeMUYeCKON 60Ae3- 
HM CepAua. 
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MenyAouHo-casibHuKOBbie apTepun 


Ae et KR EEE 


lpasaa 
2KEAYAOUHO- 


CaAbHUKOBaA 
apTepusi ee 


KopeHb 6pbpKenku 


KT-aHrvorpagua aptepui 6prowHon nonoctu, O6bemHoe u306parkeHne 


e [lockonbky 3ta KT-aptepuorpamma OTOOpaxkaeT TOMbKO TKAHM BbILJe NOPOrOBoro 3Ha- 
YeHUA PEHTTeEHOrpadbuyeckon NAOTHOCTU, CaM KeNyAOK He BU3yanV3UpyeTcA 
@ CanbHukoBble apTepu OOecneyUBaloT AONONHUTeNbHOE KOsINATePaNbHOe apTepliasb- 
HOe KPOBOCHab>KeHUe KEN AKA 
e [papa *enyQOUHO-CanbHUkOBasl aPTepUA OTXOAMT OT KENYGOUHO-ABeHaAL|aTUnepct- 
HON apTepul, a NeBaAr KENYAOUHO-CaNbHUKOBaA aDTePUA — OT CeMe3@HOUHON apTepun. 
Tak Kak 60/blWaA KPUBU3Ha *KeNyAKa KDOBOCHAaO>KaeTCA C OOeNX CTOPOH, NpaByto KeNy- 
AOUHO-CaNIbHUKOBY!O aPTEPUVIO MO%KHO MICNOMb30BaTb B KaUeCTBe WYHTA. 
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Bopota neyeHnu 


DKEAYHBIA NY3bIPb 


Co6cTBeHHaa NeveHoUHaA apTepua 


BopotHasa BeHa 


O6umi KeAUHbI 
npoToK 


MosKeayaouHaa 
KeAe3a 


ApeHaauaTunepctHad KMLIKa 
(BTopaa YacTb) 


CtpyKTypb! BopoT neyenu, Bug cnepegn (Amac aHamomuu Yenoeexa, 7-e U3daHUe, WiTtocmpayua 291). 


_Kaunnueckue ocoGenHoctu $= [Ip upessbivaiHbix CUTyYaLNAaX, TaKUX Kak pa3- 
PbIB MEYEHM BCACACTBUE TYNOM TpaBMbl, BECb KDOBOTOK K MeYeH MOET ObITb 


OCTAaHOBACH XUPyproM BBEACHHeM YKa3aTeAbHOFO MaAbLia B CAABHOKOBOe 
(BMHCAOBO) OTBeEPCTNe NO3AAM BOPOTHOM BeHbI M KOMMpeccuen renaToAyoAe- 
HaAbHOM CBA3KM OOABLUIMM MaAbLiem (npvem MMpuuraa). 
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Bopota neveHn 


Co6ctBeHHaa 
neueHouHaa 
aptepua 


Bopotnaa BeHa 

DKeauHbin — . 
O6uwmi 2KeAUHbI 
NpoToK 


Moaxkeayaounas 
*KeAe3a 


ApeHaAuatn- 
nepctHas KMWIKa 
(BTopas YacTb) 


KT opraHos 6prowHoii nonoctn c KY, Kocaa @poHTanbHaa peKoHCTpyKuMA 


e BopotHas BeHa NeYeHU, COOCTBEHHaA MeEYeHOUHAA aPTepUA VU OOM *KENYHbIA NpO- 
TOK (me4ueHouHaA Tpuasa), a TakKeKe UX BETBU B TKAHU NEYEHU PaCNnONO-KEHbI BMECTEe fa- 
>KE Ha MAKDOCKONMYECKOM YPOBHe 

e [TleyeHouHad Tovasa NPOXOAUT B MEYEHOYHO-ZYOeHANIbHON CBA3KE, Ce SEMEHTHI 
VM@lOT OTHOCUTENbHO NOCTOAHHOe B3AUMOPAaCNONOKEHNe: BOPOTHAA BeHa pacnono- 
>KeHa C3aqu, apTepvA — Cnepemu, a NPOTOK— cnpaBa (MHeMOHMYeCKoe NpaBuno: por- 
tal— posterior, artery — anterior, duct — dexter). 
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UpesBHbiii CTBON, HOpMa Mi BapMaHTbI CTpoeHua 


_/\epaa %KeAYAOUHAA 
aptepua 


O6waa neveHouHaa 


UpeBHbii CTBOA 


Cene3eHouHaa 
apTepna 


O6waa neweHouHaa 
aptepua 


U4pesHo-OpbpKeeuHbIiA 
CTBOA 


BepxHaa OpppkeeuHaa 
aptepua 


Aptepvorpamma upeBuoro cTBona (e6epxy) M BapvaHT CTpoeHua YpeBHoro cTBona (eHuU3y) (Amac 
aHamoMUU YenoBexa, 7-e U30aHUe, WocmpauuA 292). 


Knunmueckne ocoGeHHoctn §=CraHAaptHas apTepvorpacbua — MHBa3vBHaa 
npoueaypa, AAA BbINOAHEHMA KOTOPOM HEOOXOAMMO BBeACHHE KaTeTepa B ap- 
Tepuio, B TO BpeMaA Kak AAA KT-aHrvorpacbun Tpe6yetca TOABKO BHYTPUBeHHaa 


UHbeKLINA. AptepuaAbHoe KPOBOTC4EHME U3 NEYEHM UAN CEAC3CHKM MOOKHO BbI- 
ABUTb Npu M0060 TeXHUKe BU3YaAN3allMn. Bapuantbl CTPOeCHUA YPeCBHOTO CTBO- 
Aa BCTPeualoTcaA YaCTO UW KAMVHUYECKM 3HAYMMbI pu A1OOOM onepaTUBHOM BMe- 
WaTEAbCTBE B 3TOM OOAaCTH. 
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Upesupiii cCTBON, HOpMa Mi BapMaHTbI CTpoeHua 


/AeBaa 2KEAYAOUHAA 


apTepna 

4peBHbi CTBOA ee 4 eae 
a. 

O6uwaa neyeHouHaa =a 

apTepns 

Ceae3eHOouHaa 

apTepnsl 


AeBaa *KeAYAOUHAA 
aptepua 


O6waa neyeHouHaa 


apTepua Eee: 
BepxHaa OpbbkeeuHaa a 


aptepua 


KT-aHrvorpagua aptepui 6prowHon nonoctn, oO6bemHoe u306pakKeHne 


e HyuxkHee O6beMHOR V306pParKeHNe U WUOCTPaLUA BAaPMAaHTa CTPOeHMA YPeEBHO!O CTBO- 
Fla AHATOMUYECKM OYHb NOXOXKV, C OOLUMM HadasIOM UPeBHOrO CTBONa U BepxHel Opbi- 
e€e4HON apTepuu 
e Cene3eHOuHad apTepua UMeeT UZBUICTbI XOX BAONIb BEPXHErO KDaA NO KeNYAOUHOU 
esle3bl M OTAaeT MHOMKECTBO BETBEM STOMY OPraHy, BKMOYAA AOPCaNbHyt0 UU Gonblylo 
naHkpeaTuyeckie apTepuiu 
e JlepaA *eny4OUHaA apTepPUA KDOBOCHabxKaeT NeBYIO NONOBUHY Maso KOVIBU3HbI *e- 
nyaka, a Take OTAAeT BETBM, KDOBOCHAOKAaIOLINE HVIMKHIOIO UACTb NULYeBOsa. 
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Aptepun ToHKoN KMWKN 


MosxKeayAounas 
KeAe3a 


Mpampie 
apTepun 


ApTepuu ToHKo KMWKM (Am/ac aHamomuu YenoBexa, 7-e U30aHUe, UocmpauuA 294). 


Knunueckne oco6enHoctn =EcAu npocset BepxHei OpbhKeeuHOM apTepun O6- 
TYPUPOBaH NPM HECOCTOATEABHOCTH KOAAaTepaAbHOrO KPOBOTOKAa M3 BeETBeM 


UPeBHOFO CTBOAa MW HYDKHEM OpbhKee4HON apTepun, TO NOCAe npvema NM 
BO3HUKaeT OOAb BCACACTBMe VLWEMUM KMWeEUHMKa. [1aliveHTbl CKAOHHbI K Orpa- 
HUYEHHMIO NMTAaHMa UM ObICTPOM NOTepe BeECa. 
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Aptepuu ToHkoi KnwiKu 


2KeAYAOK 


MoaKeayAouHaa 
KeAe3a 


BepxHas 
OpbbKeeuHaa 
aptepua 


Mpsmpie aprepun 


kb 


KT-aHrvorpagua BeTBei BepxHei Gpprkee4yHoW aptepun c KY, dpoHTanbHaA npoekyMA Mak- 
CAManibHOW MHTeHCHBHOCTH (U3 Horton KM, Fishman EK: The current status of multidetector row CT and 
three-dimensional imaging of the small bowel. Radiol Clin North Am 41(2):199-212, 2003) 


e BepxHaa 6pbiKeeuHaA apTepuA NPOXOg_UT no3agV Tena Nogs*KeNyHOUHON *Kene3bl, HO 
cnepefy OT TpeTbeW YACTV ABEHAAUaTUNePCTHON KULUKM 


e Tlpample cocyAbl— 3TO «npAMble apTepun», UDYWMe OT aPTePUaNIbHbIx AT K CTEHKE TOH- 
KOU KVILUKU. 
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Maprunanbuaa aptepna (fpromonga) 


Monepeunas 
o6oa0uHaa 


KULIKa 


MapruHaabHaa aptepna 


Bpppkeiika nonepeyHo- 
O6OAOYHON KMLIKU 


Cpeanaa O60A04HaA 
apTepua 


BepxHaia OpbpkeeuHaa 
aptepua 


BptowHaa aopta 


Aptepuu Tonctom KuwKM (Aniac aHamomuu Yenosexa, 7-e U30aHUe, WuTocmpayuA 295). 


Knuuuueckne ocoGeHHoctu §=MaprviadbHas aptepua (ApiomoHaa) npoxo- 
AMT MapaAAeAbHO Kpalo OpbhkKeEMKH OOOAOYHOM KULUKM MW NOAYYaeT KPOBb OT 
BepxHeii UW HY>KHEM OPbhKeEeUHbIX apTepuii. BcAeAcTBie TaKOrO ABOMHOFO KpO- 


BOCHAO>KEHUA OKKAIO3NA OAHOM apTepun, Kak MpaBuAo, He NPUBOAMT K COCyAM- 
cToW Katactpocbe. 
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Maprunanbuaa aptepna (f{promonga) 


Monepeunaa 

o6oaouHaa 

KUWIKa 

Maprunaabuaa 

apTepua a 


Cpeanaa 
oOoaouHaa 
aptepua 


BepxHaa 
OpbbkeeuHas 
aptepua 


BptowHas aopta 


A «aw 


KT opraHos 6prowHoii nonoctu c KY, kocaA NpoeKUMA MaKCMMasIbHOM MHTeHCUBHOCTU 


e CpegHad O60f04HaA apTepuA —NepBa BETBb BEPXHeN BpblKeeUHON apTepUI, KOTO- 
pa NPOXO_UT B OpblKeuKe NONePeYHON OOOAOYHON KULUKM 


e [ayctpa— 3TO MewoTuUaTaA CKNlaf{Ka CTeEHKM COOAOUHON KUKI, O6Pa3sOBaHHaa ee NPO- 
QONbHON MbILULEM U NEHTON COOAOYHON KUKI. 
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Benb! TOHKON KMWKN 


DKeAYAOK 
Meueub 
Ceae3eHKa 


BopotHasa BeHa 


Toa>KeayAouHaa 
KeAe3a 


Ceae3eHouHaa 
BeHa 

BepxHue 
OpbrKeeuHbIe 
apTepus MW BeHa 


TOHKaa KULIKa 


Benbi TOHKOM KMWKM (Amac aHamomuu YenoBexa, 7-e U30aHUe, UnnocmpauuA 297). 


uueckve OcobeHHOC BepxHsaa OpbhKeeuHaa BeHa CAMBAeTCH C CeAe3€- 
HOUHOM BEHOM NO3aAN WeMKM NOAKEAYAOUHOM >KEAE3bI C C(POPMUPOBaHNeM BO- 


POTHOM BeHbI. Pak NOAXKEAYAOUHOM 2KEAE3bI MOXKET NpOpactaTb U OOTYPUPOBaTb 
BePXHIOI0 OpbhKEeYHYIO U CeAe3CHOUHY!0 BEHbI. 
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Benbi TOHKON KMWKU 


I OR 0§ 
MeyeHb a>” 


Cene3@H Ka ——_—$ 


BopotHasa BeHa 


>KeAe3a lee # 
Cene3eHouHaa i. 

BeHa : 
BepxHnue 


OpbpkeeyHbIe 
apTepua VM BeHa 


ToHKasa KMLUIKa 


KT opraHos 6prowHoi nonoctu c KY, PpoHTanbHaA NpoekKuyMA MaKCMMaNbHOW MHTeHCMBHOCTH, 
cpe3 3 cm (3efeHble JUHU KOHTPONbHOro M306parKeHUA yKa3bIBaloT Ha NoNo enue UM OpeHTa- 
WMO OCHOBHOrO M306parkeHna) 


e [pv tTunu4Hon Bu3yanu3zal|wV CerMeHTbI KALWE4HMKa MOryT ObITb OKPaLeHbl HEPaBHO- 
MepHo. Ecnu naTonoruyeckve V3MEHEHUA NPeANONaraioTca B BEPXHe YaCTU KUBOTA, 
KT MOKHO BbINOSIHUITb AO HOCTUKEHUA KOHTPaCTHbIM BELUECTBOM AUCTasIbHbIX OTAeN0B 
>»KENYHOUHO-KUILWEYHOFO TpakTa 

e 3ta KT 6bina BbINONHeHa BO BDEMA KNOPTANIbHOM BEHO3HON da3bl» yCUNeHUA Neue- 
HU, MPUMePHO Yepes 65 Cek. MOCNe HayaNa BHYTPUBEHHON VHbEKUMM VOAUPOBaHHO- 
TO KOHTPaCTHOrO BeLUeCTBAa 


e [lepopanbHOoe KOHTPaCTHOe BeELYECTBO BbICOKON NNOTHOCTH (6apuid) Buzyanuzupyertca 
B HEKOTOPbIX NETNAX TOHKON KULIKM Ul B TOSICTOU KULUKe 0 YPOBHA Cene3@HOUHOTO V13- 
rua; B NpocBeTe *KenyAKa BUZYAaNUZMPYeTCA KOHTPaCTHOe BELUECTBO C HU3KON MNoT- 
HOCTb1O (Bosla). 
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